Agriculture and climate change are inextricably linked-crop yield, biodiversity, and water use, as well as soil health are directly affected by a changing climate.
world's species than on C 4 species (corn and sorghum). C 3 weeds have responded well to elevated CO 2 levels, symbolizing the potential for increased weed pressure and reduced crop yields.
Crop Biodiversity: The distribution of wild crop relatives, an increasingly important genetic resource for the breeding of crops, will be severely affected.
Economic Consequences: Price will rise for the most important agricultural crops-rice, wheat, maize, and soybeans. This, in turn, leads to higher feed and therefore meat prices. As a result, climate change will reduce the growth in meat consumption slightly and cause a more substantial fall in cereals consumption, leading to greater food insecurity.
How Do We Predict Climate Change Impacts?
Climate models have been developed that consider social and economic factors (population and carbon emissions). By combining these factors with an understanding of global and regional climate science, experts have developed climate scenarios that express the potential for different behaviors to impact climate patterns. Climate scenarios have the ability to inform our choices about the likely impacts of temperature, precipitation, and seasonality on food production. They also allow us to guide agricultural sectors on the best methods to adapt to various climate consequences by evaluating impacts and identifying tradeoffs.
What are the Agricultural Impacts and Tradeoffs?
• The net effect of climate change on world agriculture is likely to be negative. Although some regions and crops will benefit, most will not.
• While increases in atmospheric CO 2 are projected to stimulate growth and improve water use efficiency in some crop species, climate impacts, particularly heat waves, droughts and flooding, will likely dampen yield potential.
• Indirect climate impacts include increased competition from weeds, expansion of pathogens and insect pest ranges and seasons, and other alterations in crop agroecosystems.
How Can Agriculture Adapt?
Adaptation strategies are short and long-term changes to human activities that respond to the effects of changes in climate. In agriculture, adaptation will require cost-effective investments in water infrastructure, emergency preparation for and response to extreme weather events, development of resilient crop varieties that tolerate temperature and precipitation stresses, and new or improved land use and management practices.
How will Climate Change Affect Agriculture? What Are Our Research and Development Needs?
• Development of droughtresistant crops that have been tested for strong yields when subjected to periods of extended water shortage.
• Improvements in plant nitrogen and water use efficiency and development of cost-efficient nitrogen uptake delivery systems and low-cost, high efficiency irrigation techniques
• Development of global testing sites and data collection and dissemination efforts, using standard data protocols, to assess the performance of existing and new genetic material and management systems in today's range of agroclimatic conditions
• Continuous field testing to track climate change, breeding for resistance to new diseases and pests and to address changes in pollinator distribution have been identified as avenues to confront adaptation of crops in the face of climate change.
• Development of assessment tools that incorporate the biophysical constraints that affect agricultural productivity and include climate and socioeconomic scenarios, including improved characterization of policy and program environments and options.
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Dr. Paul Gepts • C 3 plants take CO 2 directly from the air during carbohydrate production whereas C 4 plants first concentrate CO 2 and produce malate, an organic compound, inside the plant, which then enters the photosynthesis cycle. Thus, C 4 plants will respond less to increased CO 2 levels.
Cropping systems determine how crops are grown, by determining the arrangement of crops in time and space and the way in which they are planted (density), fertilized, irrigated, weeded, and harvested.
